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DETAILED ACTION 

This office action is in response to application 10/753,262 and preliminary 
amendment filed on 01/05/2004. Claims 41-87 remain pending in the application. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(d) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 41-87 are rejected under 35 U.S.C. 102(e) as being unpatentable by 
Schaumont et al. (US Patent 6,606,588). 

2. As to claims 41,51. 58, 63. 69. 72. 75. 79 and 84 Schaumont discloses: 
(41) A computer readable medium storing computer executable instructions for 

causing a computer system programmed thereby to perform a method of transforming a 
programming language specification into a lower-level specification, the method 
comprising (col.68, 11.5 7-59, Abstract): 

accepting a programming language specification (The design flow according to 
an embodiment of the present invention, as shown in FIG. ID, starts off with an 
untimed, floating point C++ system description 101, this description uses data-flow 
semantics -col.8, 11.20-25), the programming language specification including an 
interface (The system is described as a network of communicating components -<:ol.8, 
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11.25-26; The file sources and sinks define operating system interfaces- col. 16. 11.21-22) 
(col.8. 11.20-26; col.15, 11.21-33; col.16, 11.19-59); and 

based upon a set of transformation rules, transforming plural methods of the 
interface into plural ports of a port map of a lower-level specification for a design unit 
(First, we consider the construction of an actor. An actor is a subalgorithm out of a 
dataflow system model. In OCAPI, each actor is defined by one class. As an example of 
actor definition, we take the diffenc block out of the transmitter. The include file (3.3) 
defines a class diffenc (line 10- class diffenc public base) that inherits from a base class. 
This inheritance defines the class under definition as a dataflow actor. The dataflow 
actor defines a constructor, a run method and a reset method . The run method (line 25) 
is the method that Is called when the actor should be executed. This method takes 
along parameters that include the name (name), the I/O ports svm 1 . svmb2 ). 
Looking at the implementation of run (include file 3.4, line 26), we distinguish a firing 
rule in lines 29-30. The firing rule expresses that the run method should return 
whenever there is no data available in the queue. Otherwise, processing continues as 
described beyond line 32-col.69, 11.45-65. Finally we indicate the output of the code 
generation process. When an architecture model is constructed, several code 
generators can be used. OCAPI currently can generate RT-VHDL code directly- col.71 , 
11.5-8) (col.8, 11.59-61; col.15, 11.54-67; col.16, 11.1-17; col.69, 11.31-67; col.70, 11.1-67; 
col.71, 11.1-24); 

(51) A computer readable medium storing computer executable instructions for 
causing a computer system programmed thereby to perform a method of transfomning a 
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programming language specification into a lower-level specification, the method 
comprising (col.68, 11.5 7-59, Abstract): 

accepting a programming language specification, the programming language 
specification including plural calls to plural instances of a unit class, wherein a first call 
of the plural calls maps to a first instance of the plural instances of the unit class, 
wherein a second call of the plural calls maps to a second instance of the plural 
instances of the unit class, and wherein the programming language specification lacks 
explicit concurrency modeling for the plural instances of the unit class (col.5, 11.24-49; 
col.8, 11.20-26; col.15. 11.21-33; col.16, 11.19-59; col.40, 11.17-30); and 

transforming the programming language specification into a lower-level 
specification, wherein the transfomning includes generating lower-level description for 
handling concurrent execution of units represented by the plural instances of the unit 
class in the programming language specification (In a preferred embodiment, said first 
refining step comprises the steps of determining the input vector lengths of input, output 
and intemnediate signals, determining the amount of parallelism of operations that 
process input signals under the form of a vector to output signals -col.5, 11.24-30. Said 
second refining step comprises preferably transforming said tokens from floating point 
to fixed point- col.5. 11.47-49) (col.8, 11.59-61; col.15, 11.54-67; col.16, 11.1-17; col.40, 11.17- 
30; col.69, 11.31-67; col.70, 11.1-67; col.71, 11.1-24); 

(58) A design tool comprising (col.8, 11.27-44): 

a design input module for accepting an algorithmic specification, the algorithmic 
specification including plural unit calls that map to plural different instances of a unit. 
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thereby indicating parallel execution of the plural unit calls (col.5, 11.24-49; col.8. 11.20-26; 
col.15. 11.21-33; col.16, H.19-59; col.40. 11.17-30); and 

a hardware description language transfonmer for transforming the algorithmic 
specification into a lower-level specification, wherein the transformer adds code into the 
lower-level specification for handling the parallel execution of the plural unit calls (The 
constructor passes the name of the object to the "base" class it inherits from. In 
addition, it initializes private members with the other parameters. In this example, the 
communication queue pointers are initialized. This is not done through simple pointer 
assignment, but through function calls "asSource" and "asSink". This is not obligatory, 
but allows OCAPI to analyze the connectivity in between the basic blocks. Since a 
queue is intended for point-to-point communication , it is an error to use a queue as input 
or ouput more then once. The function calls "asSource" and "asSink" keep track of 
which blocks source/sink which queues. The constructor can optionally also be used to 
perform initialization of other private data (state for instance) -col.15, 11.54-67; In a 
preferred embodiment, said first refining step comprises the steps of detemnining the 
input vector lengths of input, output and intemiediate signals, determining the amount of 
parallelism of operations that process input signals under the fomi of a vector to output 
signals, detemnination of objects, connections between objects and signals between 
objects of said data-flow model, and determining the wordlength of said signals between 
objects- col.5. 11.23-30) (col.8, 11.59-61; col.15, 11.54-67; col.16, 11.1-17; col.40, 11.17-30; 
col.69. 11.31-67; col.70, 11.1-67; col.71, 11.1-24); 
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(63) A design tool comprising col.8, 11.27-44): 

one or more modules for accepting an object-oriented description, the object- 
oriented description including an interface (col.5, 11.24-49; col.8, 11.20-26; col. 15, 11.21-33; 
col. 16, 11.19-59; col.40. 11.17-30); and 

one or more modules for translating the object-oriented description into a lower- 
level specification having plural ports specified according to defined semantics for the 
interface of the object-oriented description (col.8, 11.59-61; col. 15, 11.54-67; col.16, 11.1- 
17; col.40. 11.17-30; col.69, 11.31-67; col.70, 11.1-67; col.71, 11.1-24); 

(69) In a computing environment, a computer-implemented method of 
transforming a programming language specification into a lower-level specification, the 
method comprising (col.68, 11.5 7-59, Abstract): 

providing a programming language specification, the programming language 
specification including an interface (col.8, 11.20-26; col. 15. 11.21-33; col.16. 11.19-59); and 

receiving a lower-level specification produced by transforming the programming 
language specification into the lower-level specification, the lower-level specification 
having plural ports specified according to defined semantics for the interface of the 
programming language specification (col.8, 11.59-67; col. 15, 11.54-67; col.16, 11.1-17; 
col.40, 11.17-30; col.69, 11.31-67; col.70, 11.1-67; col.71, 11.1-24); 

(72) In a computing environment, a computer-implemented method of 
transfomiing a programming language specification into a lower-level specification, the 
method comprising (col.68, 11.5 7-59, Abstract): 



Application/Control Number: 10/753,262 Page 7 

Art Unit: 2825 

providing a programming language specification, the programming language 
specification including plural unit calls that map to plural different instances of a unit 
class, thereby indicating parallel execution of the plural unit calls col.5, 11.24-49; col.8. 
11.20-26; col.15, 11.21-33; coL16. 11.19-59; col.40. 11.17-30); and 

receiving a lower-level specification produced by transforming the programming 
language specification into the lower-level specification, wherein the transforming 
includes adding code into the lower-level specification for handling the parallel 
execution of the plural unit calls (col.8, 11.59-61; col.15, 11.54-67; col.16, 11.1-17; col.40, 
11,17-30; COL69, 11.31-67; col.70. 11.1-67; col.71. 11.1-24); 

(75) A computer-readable medium storing computer-executable instructions for 
causing a computer system programmed thereby to perform a method comprising: 

receiving an object-oriented description, the object-oriented description including 
native programming language code, wherein the object-oriented description specifies 
structural details of a design unit for synthesis with a design tool into a HDL description 
of the design unit(col.8, 11.20-26; col.15, 11.21-33; col.16, 11.19-59; col.63, 11.1-13); and 

compiling the object-oriented description with a native programming language 
compiler for algorithmic validation of the design unit independent of the synthesis (col.8, 
11.59-61; col.15. 11.54-67; col.16, 11.1-17; coL63, 11.1-13; col.69, 11.31-67; col.70, IL1-67; 
col.71, 11.1-24); 

(79) In a design tool, a method for implementing a hierarchical relationship 
between a first design unit and a second design unit, the method comprising: 
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automatically creating one or more local signals of a first design unit, the first 
design unit including an instance of a second design unit without explicitly specifying 
connection logic between the one or more local signals and corresponding ports of the 
second design unit calls (coL5, 11.24-49; col.8, 11.20-26; col.15, 11.21-33; col.16, 11.19-59; 
col.40, 11.17-30); and 

automatically mapping the one or more local signals to the corresponding ports 
of the second design unit (col.8, 11.59-61; col.15. 11.54-67; col.16, 11.1-17; col.40, 11.17-30; 
col.69. 11.31-67; col.70, 11.1-67; col.71, 11.1-24); 

(84) A method of creating a system including software and hardware, the 
method comprising: 

accepting a programming language specification of a system including software 
and hardware, wherein the programming language specification follows the same 
syntax for the software and the hardware (The C++ description also illustrates some of 
the main contributions of OCAPI: register-transfer level aspects (signals, clocks, 
registers), as well as dataflow aspects simulation queues ) are freely intermixed and 
used as appropriate. By making use of C++ operator overloading and classes, these 
different design concepts are represented in a compact svntax format -coL58. 11.21-28) 
(col.8, 11.20-26; col.15, 11.21-33; col.16, 11.19-59); and 

transforming at least part of the programming language specification into a lower- 
level specification(col.8, 11.59-61; col.15, 11.54-67; col.16, 11.1-17; col.69, 11.31-67; col.70, 
11.1-67; col.71. 11.1-24). 
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3. As to claims 42-50. 52-57. 59-62. 64-68. 70-71. 73-74. 76-78. 80-83 and 85- 
87 Scliaumont recites: 

(42) , (52), (53) The computer readable medium, wherein the method further 
comprises transforming into a synchronized process of the lower-level specification 
(col.21, 11.45-54): 

(43) . (45). (54). (64). (70). (73), (82) The computer readable 
medium/tool/method, wherein transfomning Includes transforming each Input/output 
method into an input/output port of the port map (col.8, 11.59-61; col. 15, 11.54-67; col.16, 
11.1-17; col.69, 11.31-67; col.70, 11.1-67; col.71. 11.1-24); 

(44) The computer readable medium, wherein a method of the interface includes 
as a parameter a pointer to a shared variable, wherein the shared variable is for 
modeling in/out behavior (col.17, 11.63-67; col.18, 11.1-23); 

(46) The computer readable medium, wherein the programming language 
specification includes one or more values specified in a template (col. 14, 11.38-55); 

(47) The computer readable medium, wherein the programming language 
specification is for a system Including hardware and software (col.6, 11.18-23); 

(48) The computer readable medium, wherein the programming language 
specification includes a C+-*- class description (col.60, 11.16-24); 

(49) . (56). (61). (67). (81). (86) A file including the programming language 
specification of claim 41 (col.17, 11.39-52); 

(50) , (57), (62). (68), (78), (83), (87) A file including the lower-level specification 
of claim 41 (col.36. 11.63-67; col.37, 11.1-18); 
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(55) The computer readable medium/tool, wherein the programming language 
specification includes an object-oriented class description (coL63, 11.1-13); 

(59) , (66) The design tool further comprising an architecture exploration module 
for presenting alterative architectures (col.69, 11.30-38); 

(60) The design tool, wherein the unit is a sub-design unit (col.56, 11.8-33); 

(65) The design tool, wherein the object-oriented description further comprises a 
private interface (col.14. 11.56-67; col. 15, 11.1-33); 

(71), (74) The method, wherein the computing environment is a distributed 
computing environment (col.50, 11.21-34); 

(76) The computer-readable medium of claim 75 wherein the native programming 
language is C++ (col.7, 11.20-59); 

(77) , (80) The computer-readable medium of claim 75, wherein the method 
further comprises performing algorithmic simulation (col.56, 11.6-33); 

(85) The method further comprising simulating the transformed lower-level 
specification (col.8, 11.52-57). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Naum B. Levin whose telephone number is 571-272- 
1898. The examiner can normally be reached on M-F (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://palr-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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